A new 2',6'-dimethoxy-4',5'-(2",2"-dimethyl)-pyranochalcone (1) and three known flavanones, namely 5-hydroxy-7-methoxy-8-(3,3-dimethylallyl)-flavanone (methyl glabranin) (2), 5,7-dimethoxy-8-(3,3-dimethylallyl)-flavanone (candinone) (3) and 5-O-methyl obovatin (pongachin) (4), have been isolated from the chloroform extract of the roots of Tephrosia pulcherrima. The flavonoids were fully characterized by detailed 1D-and 2D-NMR spectroscopic investigations. The pyranochalcone 1 showed significant antimicrobial activity when tested against a series of micro-organisms.
Tephrosia (Fabaceae) is a large genus of perennial woody shrubs, distributed in the tropical and subtropical regions of the world [1] . About 300 to 400 species are known [2] of which 35 occur in India [3] . Some of the species have been used in herbal remedies, and as insecticides, rat, fish and human poisons by various indigenous people [1, 4] .
To date there has been no phytochemical report of Tephrosia pulcherrima. In a continuation of our chemical studies on members of the genus Tephrosia [5, 6] , we have undertaken the study of T. pulcherrima, a species endemic to India. Extraction of the roots with chloroform, followed by column chromatography and preparative TLC gave a new 2',6'-dimethoxy-4',5'-(2",2"-dimethyl)-pyranochalcone (1) and three known flavanones, namely 5-hydroxy-7-methoxy-8-(3,3-dimethylallyl)-flavanone (methyl glabranin, 2) [7] , 5,7-dimethoxy-8-(3,3-dimethylallyl)-flavanone (candinone, 3) [8, 9] and 5-O-methyl obovatin (pongachin, 4) [10] . Their structures were deduced from 1D and 2D NMR Convincing proof for the structure of 1, with the placement of the pyran ring at C-4'/5', was provided from analysis of the HMBC spectrum (Table 1) , which showed 2 J correlations between the H-α proton and the carbonyl (δ C 194.2) and the β-carbon (δ C 128.7), and a 3 J correlation with the quaternary carbon at C-1 (δ C 134.8) of the B ring.
The assignments are in agreement with reported literature for chalcones; the H-α proton experiences a greater anisotropic effect due to its proximity to the two aromatic rings (A & B). This effect, in addition to the electron-withdrawing effect of the carbonyl, leads to the deshielding of the H-α signal resulting in the upfield resonance of the H-β signal [12] .
Furthermore, the spectrum showed 2 J correlations between the H-3' methine (δ H 6.25) and the quaternary carbons C-2' (δ C 158.3) and C-4' (δ C 154.8), and two 3 J correlations with the quaternary carbons C-1' (δ C 108.0) and C-5' (δ C 116.2). A signal for a methoxyl group showed 3 J correlation with the quaternary carbon at C-2' (δ C 158.3), confirming the placement of the first methoxyl at C-2' in ring A, while the 13 C NMR resonance for a second methoxyl appeared at δ C 63.5; this requires both the ortho-positions to be substituted [13] , hence the second methoxyl must be assigned to C-6' on the basis of an HMBC correlation (Table 1) , and the placement of the 2,2-dimethylpyran ring at C-4'/5' (angular) with The flavonoids from T. pulcherrima seem to make up an interesting biosynthetic series. The flavanones of Tephrosia are fairly well distributed and fall into the C-8-prenylflavonoids group, characterized by an unsubstituted B ring and oxygenation restricted to C-5/7 of the A ring [14] , which in some cases has undergone cyclization to block oxidation at C-7, as in 4. It is interesting to note that the flavonoids in T. pulcherrima are reminiscent of those reported previously from species native to Mexico, L. costaricensis, T. leiocarpa and T. crassifolia [7, 9, 15] . (2), (candinone) (3) and (pongachin) (4) from T. pulcherrima, may contribute to the natural defence of this shrub against invading microbial pathogens and pests. The values include the diameter of the disc (6.0 mm). The results are presented as average values from the experiments run in duplicate.
Experimental
General experimental techniques: Melting points were measured on a Cipla I-28 digital melting point apparatus and are reported uncorrected. Silica gel (Acme, 60-120 mesh) was used for column chromatography and silica gel (Acme) for preparative thin layer chromatography. Spots on chromatograms were detected under UV light and by spraying with 5% H2SO4 in methanol. The NMR spectroscopic experiments were performed on a Bruker AVANCE DRX-400 spectrometer operating at 400.13 MHz for the proton nucleus and 100.62 MHz for the carbon nucleus. Mass spectra were obtained using a Waters LC/MSD in API-ES mode. 
Extraction and isolation:
The air dried roots of T. pulcherrima (1.5 kg) were coarsely powdered and extracted thoroughly four times with chloroform (4 L each) and concentrated under vacuum yielding a dark brownish residue (13.2 g). The residue gave positive colour reactions for flavonoids and sterols and showed six prominent spots on TLC developed in chloroform: benzene (1:1). Hence, the residue was subjected to column chromatography over silica gel (100-200 mesh) and eluted with light petroleum. Elution with benzene: light petroleum (20:80) yielded fine yellow crystals of 1 (24 mg). 1 gave a cherry red color with conc. H2S04 and was identified as 2'6'-dimethoxy-4',5'-pyranochalcone. Elution with 50 % benzene in light petroleum yielded a colorless compound, which was further crystallized from a n-hexane-benzene mixture to give feathery needles of 2 (36 mg). 2 gave a dark green color with ferric chloride and a yellow colour with conc. H2S04. The compound was identified as methyl glabrin. Elution with pure chloroform gave a colorless compound that on crystallization using benzene afforded fine needles of 3 (456 mg). Compound 3 gave a yellow color with conc. H2S04 and was identified as candinone. Further elution with chloroform afforded 4 as colorless needles, identified as pongachin. 
Antimicrobial testing:
The agar-cup plate method [18] was carried out by employing 24 h cultures of test bacteria and fungal strains. Solutions (50 μL) of compounds 1-4, at a concentration of 5 μg/mL, were prepared and the standard drugs benzylpenicillin and ketoconazole (10 μg/mL) were prepared for antibacterial and antifungal activities, respectively. Chloroform was used as control.
